Axonal guidance is fundamental to neuron wiring during development, and is influential in the neural plasticity of the adult brain. The genetic basis of the axonal guidance molecular systems involved may ultimately affect the behavior of the adult organism, as shown for the Ephrin system and aggression. 1 Compared with other adverse psychological conditions, suicidal behavior is determined by a complex set of genetic and environmental risk factors.
2,3 Here, we hypothesized that genetic risk factors may shape an individual's suicidal vulnerability during the development of the central nervous system, through polymorphisms in axonal guidance genes.
The design used, as previously described, 4 nuclear family trios (both parents and one affected offspring). All offspring were of Caucasian origin from Ukraine, and all offspring had performed at least one medically serious suicide attempt (SA). 4 SA was the main phenotype of the investigation, in line with the proposal for classifying suicidal behavior as a separate diagnosis in Diagnostic and Statistical Manual of Mental Disorders V (DSM-V). 5 The participants were further profiled using diagnostic measures, as well as stressful life event (SLE) inventories. 4 The samples analyzed consisted of 269 screening and replication (SR) trios, 403 confirmation (C) trios and 672 combined SRC trios. 4 A selection of 15 single nucleotide polymorphisms (SNPs) in or proximal to 14 axonal guidance genes were genotyped and screened in SR trios by ranking the SNPs by their conditional power (Supplementary  Table 1) . 6, 7 On the basis of the steep decrease in power observed, only the top three SNPs were considered as promising for further replication with a family-based association test (FBAT) in the same SR trios, to test for association and linkage with the SA phenotype.
6,7 SNP rs593943 (P = 0.013), which had the highest power rank, remained significant after correcting for the top three SNPs (P < 0.05/3). 6 In a confirmatory re-test using an independent sample of 403 C trios, SNP rs593943 again ranked highest on conditional power, with an overtransmission of the same, major T allele, as in SR trios (P = 0.026, one-tailed).
To substantiate the finding with rs593943, additional SNPs were genotyped (rs587032, rs6447952, rs16869521, rs13140329, rs13434430 and rs12509367; pair-wise r 2 < 0.45 among all SLIT2 SNPs) across a 41-kb region of intron 1 in the first haplotype-block of SLIT2, and an exploratory analysis was performed in the combined sample of SRC trios (Table 1 ). In addition to the expected overtransmission of the major T allele of rs593943, the analysis identified two additional SNPs with a significant transmission disequilibrium (Table 1 , column 'SRCtrios'; rs13140329, minor T allele overtransmitted; rs13434430, major T allele overtransmitted; pair-wise r 2 = 0.06-0.35 among all three SNPs). No significant gender differences were observed in this analysis. A further exploratory study of the characteristics of the SA offspring showed an overtransmission of the T alleles, mainly in subgroups showing high (above median) levels on both the Past Feelings of Anger and Acts of Violence (PFAF) scale and the Trait Anger Scale (TAS) ( Table 1 , columns 'PFAV High' and 'TAS High') and in the non-comorbid diagnoses of alcohol dependence/harmful use (Alc) and adjustment disorder (AdjDO) ( Table 1 , columns 'Alc', 'AdjDO' and 'Alc/AdjDO'). Analysis by gender showed that all these subgroup results were present mainly among the males in the sample, except for high anger with SNP rs13140329 showing equally significant results in females. No relations were found to stressful life events (SLEs) or to a subset of other diagnoses. The SLIT2 gene product has been shown to determine serotonergic and dopaminergic circuits in the forebrain. 8, 9 The same neurosystems are altered in aggression and impulsivity, which are well-established endophenotypes of suicidal behavior. 3 Furthermore, these neurocircuits are relevant in alcohol misuse, which has strong reciprocal connections with aggression/impulsivity and suicidality. 10 Further axonal guidance systems may be involved, as EPHA5 axonal guidance gene knockout mice displayed altered serotonergic activity and decreased attack behavior. 1 Taken together, this context is in line with our results here, associating three separate tagging SNPs in SLIT2, mainly among SA subjects with increased anger scores and non-comorbid diagnoses of alcohol dependency or adjustment disorder. This is the first report to our knowledge to suggest the importance of axonal guidance genes in shaping an individual's vulnerability to suicidality, likely in the direction of the aggression/impulsivity endophenotype.
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